Preparation and characterization of deuterium-labeled glycosaminoglycans.
Heparin, NAcHep, DS, and CS were labeled with deuterium by N-reacetylating, with the deuterated acetic anhydride (CD3CO)2O, GAGs previously N-deacetylated (by hydrazinolysis) to the desired extent. Degrees of deuteration of the present preparations, as determined by 2H- and 1H-NMR were 15%, 51%, 49%, and 79% for heparin, NAcHep, DS, and CS, respectively. The NMR analysis (including the 13C spectra) of the labeled products indicated that deuterium labeling did not involve any substantial modification of the GAG structures. Also NMR signals associated with specific sequences of heparin for antithrombin and of DS for heparin cofactor II were essentially the same in the unlabeled and in the deuterated GAGs. The substantial retention of the original structure was confirmed by data on the degree of sulfation (by conductimetry) and on the electrophoretic mobility in acid buffer. On the other hand, HPLC/SEC data indicated some depolymerization of heparin and DS in the N-deacetylation step of the labeling reactions. HPLC/MS spectrometry permitted a clear identification of disaccharide and tetrasaccharide fragments obtained from deuterated GAGs by enzymic (heparinase, chondroitinase ABC) or chemical depolymerization (deaminative cleavage, Smith degradation), opening new prospects for studies of human pharmacokinetics, with differentiation of exogenous from endogenous GAGs.